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This invention, relates to new trp, es of syn- 
tetic polyme»s: ohtained b lcondCnsaton 
or oepoIycondeçi-on of ami-no-alcoho!s, o the- 
te- haing" the general stmCnrsl: foula:- 
R 5 
ç..B"--N(ç) NC.O OH 
wherein: 
. d: R es¢:. a hdçge t o,a mono- 
alen rad: 
'"  a blet 
"-" is a hdron or. a, m0.novale. aat;, sad 
a¢!: may. for inC: als,Q r an, alcohol 15 
function and be O thtF: 
R. 
OHCR - 
20 
h.  .... is hy.on.  sht- be eqB-I  
 gater than 5. en R''.' . a monova-lent- 
dal;,  ma bave anF desi vl-ue 
The hoxy alkyl grou atached 6o th ni-t,o- 
gon atom in the hydxy alkyt amlnes crboxylî'c 25 
cïd which prvides: e, new- synthec ot-ymer 
by polycondensation nd oepolycondensaVn is 
charact.erized by the, fomula 
H,OvN_ ( ç)C- 30 
whe v  an a!klene adicI. contag, at 
eat 2 carbo ams in a, straigh chaln b- 
 i twe alnccs, ad  stand for an 
ir or at least 5 and " Rf-'" iS hEdmgn /aIl 35 
or hydroxyalkyl. 
The. compun, ma be easily obtained by 
reacting ha!ogenated acid of the type 
X-- (CH2) --COQH 40 
(,wej X i  halogn): wh n.lcóhols o 
R 
OHCR"NH 
i, 45 

0 
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2 
The amLnoalcohols used my include: mono- 
or di-ethanolamines and d-poopanolamines. 
I is known, that spinnable or extrudable ma- 
terials  may. he obtained by subj.ecting fO polY- 
condensation acid. salts- resulting- frora reaction 
o9 an.. aliphatic diacid with aminoa-lcohols. These 
aci:d salts for each of their carboxyl group con- 
tain a hydroxyl or an amino g:oup_ capable of 
recting, therewithç In aliphaic acids" haing 
an aminolcQhol, substituent group in their 
cule, as- used accordng fo hiB- invention, there 
is- only/one carboxyl group for af  least t.vo hy- 
droxyl and amino groups capable of" rea-cting 
therewith. 
The polycondensation of-such monomers, de- 
pen.ding on he. conditions n whih %his p.ol- 
condensati-on reactio n is conduoEed, mày. lead 
to the formation of linear polycondens_ation 
products;, or if may lead to. Po!yconenaton 
pçoducts, hving a t!ree-di.'m:ersion.al struçture, 
of the thermosettable ype. 
Polycondensation of aminoalcohols with elim- 
ination of water Vccurs upon: simple heating at 
atmospheric pressure and preferably in an inert 
atmosphere. The reactior occurs.in several" con- 
secutive steps: In a firs sael lilïearPolYmers 
are- formed, and in this strie,, th resuling prod- 
uct r.mains fusible and soluble, in cer.aoE 
vents;, th prod.c_t is moldabe,, spinnable,, and 
more. generally workable in the plast_i stae. 
AS the polycondensation reaction proceeds, fur- 
ther, the product sers to a gel and hardena fo. 
giye. fi!ally, a non-fusible and- insoluble pEoduc, t, 
apparently as a result of the formation of ether- 
oxide cross-linkages briging the linear chains. 
It may prove desirable fo add cóndensation cata- 
lysts, such» for instances, as. small amo_unts of 
p.hosphoric acil and anfi-oxygenaJïng, p.roducts 
such as. hydroquinone. 
The. said aminoalc.ohols may also, be. co.ply- 
condens.ed v[th other monomers,, such for in- 
stanc as, ordinary aminoacid.. 
 Final!F, to, s.aid aminoalc0hols,, o te the mi- 
t.ur, es thereof: with 0Zher monomes, dacids, or 
acid.-.alcoh0!s, may, be addec- in this cas.e, 
har-lenin of, the pzoduct wih the formation 
of a three-dimensionl nevork pro.babl. results 
from a formation of dieser er esfer.the cross- 
linkages. 
The ensuin examples woEll: clear}y illustrate 
fhe nature, and scope of the inventiorL They 
relate, to produc.ts ob.tained from tlrbromoundec- 
anoic acïoE nd mono- and. diethan01amines. 
QBte. similar results are ob.tained with homologs 
o mono., and diethanela]mine a.nd vifh ohër 
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halogenated acids in which the halogen atoms 
are positioned ai the end of the chain. 
EXAMPOE I 
((.) PREPARATION OF ll-N-ETHANOLA:MINOUNDECA" 
'NOIC ACID 
This acid isPrepared by the reaction: 
Br (CI-) oC O OH ÷ 2 NH--CHa--CI- OH--> 
.HO---CH--CI---NH-- (CH2) 10--- 
CO OH÷HBr.NH--CH--CHOH 
This reaction takes place ai ordinary tem- 
perature and is strongly exothermic. It is more 
easy fo accomplish than the amination of the 
bromine derivative, probably because the re- 
activity of the amine function is stimulated by 
the presence of the hydroxyl in the  position. 
The ll-bromo-undecanoic acid is carefully 
purified by crystallization from petroleum ether 
fo which absorbent clay is aidei. The product 
used mers ai 50 ° C. 
The brominated derivative and the ethanol- 
amine are then placed in a container, in the 
ratio of one mole of the first for 4.5 moles of the 
second. The mass is quickly heated fo melt the 
brominated derivative and forms a clear liquid 
which, upon strong agitation, sers Within a few 
minutes. The hard product is allowed fo stand 
for several hours, as the reaction proceed in the 
solid state. The mass is then washed with chloro- 
form fo eliminate traces of unreacted brominated 
derivative and ethanolamine. If is next flltered 
and taken up with water ai bofling point, ll-N- 
ethanolaminoundecanoic acid formed dissolves 
and crystallizes af ordinary temperature. The 
crude product obtained melts ai 129-130 ° C. The 
product is obtained in quantitative yield. 
The product is then purified by crystallizing if 
from water or alcohol ai the bofl. After two crys- 
tallization steps, the resulting acid melts af 134 ° C. 
(5) POLYCONDENSÀTION OF ll-N-THAN0 LAMINOUN- 
DEOANOIC ACID 
This polycondensation reaction was conducted 
under the usual conditions, ai the melting tem- 
perature of the mass, first in a pure nitrogen 
atmosphere, then in a high vacuum. The reac- 
tion vessel was heated in a uniform manner in a 
molten salt bath. Test samples were taken dur- 
ing the reaction and the rate of elimination of 
water was determined. It was round that the 
polycondensation product, in the course of ifs 
dehydration, undergoes an evolution which may 
be described as follows. 
Frst stag ol poycongensaton 
A test sample taken at the end of 50 minutes 
of polycondensation under atmospheric pressure 
ai a temperature of 150 ° C., or ai the end of three 
hours ai 130 ° C., bas the appearance of a grey, 
slightly sticky or tacky resin, melting point il6 ° C. 
The product is water-sensitive, but is hot water- 
soluble as is the monomer. If is partially soluble 
in alcohol ai the boil, but precipitates out on 
cooling. If is soluble in benzyl-alcohol and other 
solvents for usual polyamides. If is insoluble in 
the usual organic solvents (ether, chloroform, 
ethyl acetate, and the like). 
Second polycondensation stage 
This stage corresponds with an elimination of 
water which already is greater in amount than 
the theoretical maximum as calculated in terres 

4 
acid. A test sample taken at the end of 80 min 
utes polycondensation, under normal pressure and 
ai 160 ° C. temperature, corresponds with 115%. 
eliminated water. If is accordingly apparent 
5 that other reactions than amidification are 
volved. 
The resin now appears in the form of a syrup. 
of sort consistency at ordinary temperature, and 
perfectly colorless. Stored in a container, it is 
10 round to harden slightly ai the end of 5 days. 
The product is insoluble in water and hot very 
soluble in alcohol at elevated temperatures. 
Thirg polycongensa$ion s$age 
15 This stage, which corresponds with a gelation 
of the resin, is obtained at the end of 130 min- 
utes of polycondensation under normal pressure 
ai 160 ° C. temperature, or ai the end of 90 min- 
utes in vacuo. The eliminated water now reaches 
20 140 % of the theoretical value. The gel is elastic 
in consistency, infusible up to about 280 ° C. It 
is soluble in metacresol ai boiling point and 
mains diss01ved therein upon cooling. It is sol- 
uble fo a small degree in heated benzyl alcohol. 
25 The gel swells slightly under the action of propyl- 
alcohol. Other solvents, even including those 
that dissolve the normál polyamides such as 
formamide, have no action upon the gel. 
Four$h poycondensation s$age 
30 
If dehydration is continued further af ter the 
geliïying stage, the eliminated water will at the 
most attain 150% of ifs theoretical value, and if 
the temperature is further elevated up fo 250 ° C., 
5 the resulting gel becomes flrmér and more elastic. 
If bas a faint smell of formol. 
(e) ADIPIC AOII)---ll-N-ETHANOL-AIiINo-UNDECAOIC 
AOID COPOLY-CONDEN SATI0: 
In the foregoing example, the carboxyl groups 
4O of the aminoacid were insuflicient in number fo 
amidify and esterify all of the amine and alcohol 
groups. Secondary reactions may accordingly 
occur between the alcohol groups. It is possible fo 
accomplish condensation in the presence of a 
45 diacid supplying the requisite number of carboxyl 
groups fo saturate both the alcohol and the amine 
groups. 
By copolycondensating ll-N-ethanolaminoun- 
decanoic acid and adipic acid, in the ratio of 2 
5O moles of the flrst fo one mole of the second, the 
condensation reaction proceeds as in (b) above, 
and the resulting gel bas the same elastic con- 
sistency, but is somewhat barder than in the 
case of the pure polycondensate. In this case, 
55 if is likely that the linear chains are bridged by 
diester cross-linkages. 
(d) COPOLYCONDENSATI01" OF ll-A]IINOUDECANOIC 
ACID WITH ll-N-ETHANOLAMINOUNDEOANOI fixCID 
60 The copolymerization reaction is conducted 
in the usual conditions, the mixture of amino- 
acids being heated fo 230 ° C. Ai the end of a 
few hours' dehydration, the resin sers fo a gel. 
The mechanical characteristics of the gel depend 
65 on the respective proportions of the two amino- 
acids used. This will now be briefly described. 
lesins conaining small percentages o/ N-eh'a- 
nolamino-ll-undecanoic acig (]rom I to 5%) 
70 Gelation occurs for very low percentages of 
N-ethanolamino-llrundecanoic acid, if the de 
hydration is effected under a high vacuum. 
Gelifled resins may be obtained for a molar per- 

of the formation of the amide, fo wit one mole centage as low as 1.5% Nethanolamino-ll-un- 
water per mole ll-N-ethanolamino-undecanoic 7i decanoicacid. 
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Reins of this type are characterised prior to 
gelation, by their spinnable thermoplastïc con- 
dition and .a slight elevation of their melting 
point over that of the polyundecanamide 
(M. P.=195 ° C. for instance for a percentage of 
2%). Such resins are moldable under heat and 
pressure. Aïter gelation, the thermoset resin 
no longer melts but sortons and becomes trans- 
lucent at Wtemperature of 250 °C. It is very 
difficultly soluble in the solvents of polyundecan- 10 
amlde. 
]esizs containing average percentages o] N-eth- 
anolamino-ll-unrlecanoic acig (about 5 
50 % ) 15 
These resins still are thermoplastic prior to 
gelation, but become very difficult fo spin above 
a percentage of about 10%. They are moldable 
under pressure. The sheets obtained possess 
good mechanical characteristics. After gela-20 
tion, such resins become excessively hard, and 
very resistant to impact. They soften slightly 
and become translucent af temperatures from 
300 ° C. to 320 ° C. The resins are insoluble in 
the solvents for polyundecanamide. 25 
]esins containing high percentages o/ N-e$h- 
anolamino-ll-ungecanoic acid (50 fo 100%) 
The resins gelify very rapidly. These ther- 3O 
mosettable resins possess a high elasticity. The 
softening temperature is af about 300 ° C. 
solubility is retained. With very high percent- 
ages, the resin bas a rather sort consistency. 
Copolycondensation reactions similar in char- 35 
acter may also be accomplished by adding to 
the aminoacid and aminoacid-alcohol, mixture, 
an acid-alcohol such as lactic acid in a propor- 
tion which is the higher as the proportion of 
aminoacid-alcohol is itself higher. 40 
EXAMPLE II 
((/,) PREPARATIOI OF :N-DIETI-IAI£0TIfIN0-]_I- 
UDECAN0C ACre 
This acid is prepared ïrom bromo-ll-undec- 45 
anoic acid and diethanolamine according to 
the reaction: 
Br-- (CH2) 10COOH+2 (CH2Ot-I--CH) 
,(CH2OI-I--CH2) N-- (CI-I) 1oCO,OI-I-F 
(CH=OHCI-) =NH.HBr 5O 
The bromine substitution is effected by raix- 
ïng both reagents in a container heated at about 
80 ° for three or four hours, in the ratio of 2 
moles amine to one mole of the brominated 55 
derivative. Upon cooling, the set mixture is dis- 
solved in absolute alcohol af elevated temper- 
ature. Ethyl acetate is added until the liquid 
becomes turbid. The mixture is then allowed 
fo cool and the aminoacid is thus caused to 6o 
be precipitated; upon recrystallisation from the 
ethyl-acetate and absolute alcohol mixture, the 
product melts af 90-91 °. The yield of the re- 
action varies from about 75 to about 80%. 
( b ) POLYCDNDENSATION OF N-DIETHANOL-A[IN0-11- 6,5 
UNDEUANOIC Acre 
This N-substituted aminoacld behaves like an 
ordinary hydroxyl-acid. It is more readily de- 
composable under the influence of temperature 7O 
than under that of atmospheric oxygen. Its 
dehydration, which starts at melting tempera- 
ture, should be continued at a temperature be- 
low 180 ° C. The polycondensation, if it is de- 
sired to conduct it until gelation is obtained, 

should be effected in a. very high vacuum (say 
about 0.10 mm..Hg). 
The resin ïn the non-gelifled state is some- 
what hrd in consistency, nearly white in color. 
Its mèltlng point 2s about 62 ° . It 2s soluble 
in ordinary solvents such as alcohol, ai a water- 
bath temperature, It ls insolublWin water. 
The gelified resin is slightly tacky. Ifs con- 
sistency is somewhat simflar to that of rubber. 
The usual solvents, such as alcohol, ether and 
acetone, cause If to-swell readily. If is sensitive 
to water. ' i 
In all probability, this condensation first pro- 
dces a linear-polyester whïch, on further dehy- 
draion, probably gives a three dimensional poly- 
ester. 
(v) COP0YC0DST0 OF N-DH0L0-11- 
UNDECANOIC ACID WITH AMINO-11-UNDECANOIC 
ACID 
A mixture comprising: 
Percent 
Amino-ll-undecanoic acid._ ................ 90 
N-diethanol-amino- 11-tmdecanoic actd ..... 10 
is heated to melting point, occurring at about 
180 ° C. As soon as complete melting bas been 
obtained, the dehydration of the mixture should 
be continued at a lower temperature to avoid de- 
composition therein. At the end of-four hours 
of polycondensation, the resulting polymer is 
gelified. 
The resin obtained is opaque. It is insoluble in 
the usual solvents, as are the Copolycondensates 
obtained from N-ethanolamino-ll-undecanoic 
acid, but its mechanical characteristics are some- 
what less satisfactory. 
AI1 the resins described above may be used 
in all the conventionally-known applications of 
such types of products, including production of 
plastics, molding powders, thermosetting var- 
nishes, artificial leather, yarn, synthetic horse- 
hair, adhesives, binders, microporous products, 
etc. They may of course be loaded with the usual " 
filler additions, and pigments may be added to 
them to obtain any desired ornamental effects. 
As a general rule, it is ireferable to work them 
while still in the stage prior fo gelation, and if 
necessary harden them in their final shape by ap- 
plication of boat. 
What I claire is: 
1. A method for producing a synthetic polymer, 
which comprises polycondensing by heating an 
amino-hydroxycarboxylic acid of the formula 
H0--Rv--N--(CH).--C 0 OH 
wherein I v is an alkylene radical containing at 
least 2 carbon atoms in a straight chain between 
its two valences, R'" is a monovalent radical se- 
lected from the group consisting of hydrogen, 
alkyl and hydroxyalkyl and n stands for an in- 
teger at least equal to 5. 
2. A rnethod for produclng a synthetic poly- 
mer, which comprises polycondenslng by heating 
an amino-hydroxy-carboxylic .acid according to 
claim 1, wherein I'" is a hydroxyalkyl group. 
3. A method for producing a synthetic polymer, 
which comprises polycondensing by heating an 
amino-hydroxy-carboxylic acid of the formula 
HO--CH2--CH2--NH-- (CH2) -'-COOH 
wherein n stands or an integer af least equal to 5. 
4. A synthetic polymer obtalned by the method 
according to claim 3. 



2»600,953 

7 
5. A method for productrig, a synthetic poly- 
mer, whtch comprises polycondensing by heating 
11-N-monoethanolamino -undecanotc acid. 
 6. A method for producing a synthetic polymer, 
vhich comprises copolycondensing by heating an 5 
amino-hydroxy-carboxylic acid according to the 
ïormu]a of claim 1 with an amlnocarboxylic acid 
of the formula 
NH(CH) COOH I0 
wherein  stands for an integer at least equal 
to5. 
7. A method according to claire 6, wherein 
ll-N-monoethanolamino-undecanoic acid is co- 
polycondensed with ll-amino-undecanoic acid. 15 

8 
8. A synthetic polymer obtained by the method 
according to clalm 6. 
RENÉ AELION. 
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